It has been noted that young people are better at abstract thinking than adults; therefore, this paper investigates how young people portray the image of a city. Architecture students, aged 19 to 21, were selected to participate in the study, to assess their views on a part of the Bangkok Metropolitan Area, running from Silpakorn University to the Southern Bus Station. Each student was required to draw a map to help a traveler who wants to go to the Southern Bus Station. The results show that several representations styles are used by the students in order to explain their mental images to other people.
Introduction
The term 'youths' in this study is used to describe those people who are youngin a period of their lives between childhood and maturitythat is, they are adolescents. It has been identified that young people build most of their abstract thinking abilities during this development stage, developing a significant ability to think abstractly and to draw conclusions from information available. Youths, and people of all ages, may provide different representations of a subject, which results from the process of abstract thinking. Examples of this may include the use of numerical notations, language and mental images. For this paper, in which I carry out a study of environmental design and planning, my interest is in the last aspect: mental images. A mental image is made up of a representation of the physical environment and its meaning and values, as perceived by an individual. It can be defined as an individual's mental interpretation of the environment, as known to the individual; therefore, mental images will differ due to age, gender, lifestyle and socio-cultural background. Images will vary from individual to individual but share features which result in a public mental image. Since it has been noted that young people are better at abstract thinking, it will be interesting to investigate the mental images they have with regards to the city they live in, and the environment around them. This paper examines images of a part of the Bangkok Metropolitan Area, as perceived and produced by selected young people, and thus explores the abstractions they use to explain their mental image of the city to other people. It is hoped that the outcomes of this study will provide some notations, though not a conclusion, about young people and the city, as well as the representation styles they use.
Literature Review
The concept of the image of a city was developed by Lynch (1960) , in order to analyze the physical features selected and remembered by urban residents. He investigated three cities in the USA: Los Angeles, Jersey City and Boston, and discussed people's images of the cities in terms of five main elements: paths, edges, nodes, districts and landmarks. Paths refer to channels along which observers move; along these paths, other elements are arranged and related. Edges are the linear elements which act as boundaries between areas or as linear breaks in continuity. Districts are areas or sections of a city which carry some common characteristics. Nodes refer to transportation junctions and concentrations of activity, where people can enter, examples being places that offer a break in terms of transportation, a convergence of paths or an urban square. Landmarks are points of reference that an observer does not enter; they are simply physical objects used as reference points, such as towers, mountains and signs. It is assumed that a city with coherent elements is a pleasing city to live in, with little or no stress from disorientation, as an individual understands the relationship between all parts.
Lynch also defined three components for the analysis of each environmental image: identity, structure and meaning. Identity accounts for the identification of objectsand that there is a distinction between objects which brings about a recognition of them as separable features. Structure refers to the spatial relationship of an object to an observer and to other objects. Meaning tends to be the understanding and emotion an observer attaches to selected features. However, Lynch's study is confined to the first two components, and excludes meaning. Subsequent studies have evaluated Lynch's concept; they have attempted not only to determine what features are selected, but also to answer why these features are selected. Harrison and Howard (1972) investigated the meaning component, proposing that meaning plays a significant role in the image people have of their city. Steinitz (1968) found that when the physical form and the activity in an environmental setting are congruent, the area will be better known and more meaningful to the residents.
The fundamental concept of an image is made up of the physical environment and its meaning and values, as perceived by individuals. The city's image will also vary with an individual's variables (Mechelson, 1966; Pocock & Hudson, 1978) , such as cultural and ethnic background, personality, attitudes, motivation, income, age, length of stay, lifestyle, social class and socio-economic group. Imagebuilding is individualistic and subjective; however, image is also based on a group of people and a given time. People carrying a similar cultural sense and experience, or experiencing similar past behavior, will tend to hold similar images. An age-variable therefore needs to consider not only the view of an individual, but also of a group. It is likely that people of the same age will hold a similar image, due to their past experiences and behavior.
Adolescents are in an age group that is likely to interpret the environment in a similar manner, due to common and temporal experiences. The age range of youths will vary by culture, by country and by function, and may range from 13 to 35 years old, but there is a common understanding that adolescence is the transitional stage of physical and mental development between childhood and adulthood, during which time one experiences a number of biological changes and emotional issues.
According to Piaget's theory of cognitive development (1972) , there are four stages of human development: from birth to age two, from age two to seven, from age seven to twelve, and from age twelve onwards. Youth is considered to be the last stage, before entering adulthood, during which time an individual develops abstract thought, logical thinking, the ability to draw conclusions from information available, and to hypothesize situations. Abstraction is good for solving verbal problems, for trial-anderror attempts and for systematically testing solutions (Santrock, 2008) . Youths' intelligence can be demonstrated through the logical use of symbols related to abstract concepts (Huitt & Hummel, 2003) . Literature reveals that young people have a significant ability to generate abstract propositions, multiple hypotheses and outcomes based on logical systems. Their thinking; however, tends to be less tied to concrete realityrelying more on abstraction.
Abstraction is a conceptual process derived from concrete realities, while taking away actual, original entities. In brief, abstraction is the selection of a certain aspect of a concept from the whole (The American Heritage Medical Dictionary, 2007). Abstract thinking involves forming a view based on outof-the-box thought processes, those not limited to what is in front of one's face. An abstract thinker can therefore give multiple meanings to objects and present a large variety of ideas to solve problems. Abstract thinking involves a mental process to reduce information of a literal concept or phenomena. Mental imagery is included in such a process, and is an experience that resembles the experience of perceiving an object, event or scene, but one which occurs when the relevant object, event or scene is not actually present to the senses (Finke, 1989) . Mental imagery gives mental images and a mental interpretation of the environment known to an individual, generally through picture-like representations that include, but are not limited to, symbols, signs, languages, drawings, maps and diagrams.
Symbols are objects, characters or other representations of ideas, concepts, objects or abstractions, that represent something else by association, resemblance or convention. Signs are indications that suggest the existence of a fact, condition or quality (The American Heritage Dictionary, 1983) . Apart from that definition, a sign stands for something known, as a word stands for its referent. In contrast, a symbol is viewed as something that is unknown and that cannot be made clear or precise (Jung, 1971) . Languages are systems of signs, symbols and other representations used for communication (The American Heritage Dictionary, 1983), whereas drawings are portrayals of forms or figures, using lines drawn on a surface. Maps are drawings that give a particular type of information about a particular area (Cambridge Dictionaries Online), diagrams are abstract graphic portrayals of the subject matter they represent (Lowe, 1993) , while flowcharts, types of diagram, identify the stages of a process. These abstract features are capably taken on by youths during their cognitive stage (Ittelson et al, 1974) .
Methodology
The participants in the study were requested to draw a map for a traveler who wants to go to the Southern Bus Station in Bangkok, from Silpakorn University's Bangkok Campus. The maps so obtained varied in their style and thus can be explored.
Participants
Twenty-one students attending the Environment and Human Behavior course at the Faculty of Architecture, Silpakorn University, were selected to participate in the study. Their ages vary from 19 to 21 years old, as they consist of fourth-year and fifth-year students. All have at least four years familiarity Chao Phraya River
Silpakorn University
The Southern Bus Station with the study area since their first enrollment at the University. During their first and second years, the students had to commute from Bangkok Campus to Nakornpathom Campus, a route which passes the Southern Bus Station, thus bringing a certain familiarity of the study area to the students. It should be noted that the small number of participants means that a definitive conclusion cannot be drawn, only a tentative one, one that may provide notations to a wider study.
Study Area
The study area is on the western side of Bangkok Metropolitan Area (Fig. 1) , and from Silpakorn University, Bangkok Campus (A), to the Southern Bus Station (B) is about ten kilometers. Along the road to the Station are temples, government offices, department stores, restaurants, retail shops and residential areas. There are also a few major intersections along the route. 
Procedure
Each student was asked to draw a mental map on a blank sheet of paper, showing the route from the University to the Southern Bus Station. They could spend as much time as they needed to complete the drawings.
Results and Discussions
The students' abstractions of the city vary in terms of the style of representation, as previously mentioned. They employ symbols, signs, language, drawings, maps and diagrams to interpret the environment in the study area, and these representations can be grouped into two major types, based on their similarities: one type follows Lynch's mental map format and the other does not.
The first group, conforming to Lynch's concept, consists of fourteen drawings out of the twenty-one. They are basically sketched maps or plans, and most of them illustrate four elements that build the city's image; very few include a district. Paths are used to give direction to the destination, along with nodes and landmarks which provide points of interest. Interestingly, all the students selected department stores as their reference points, which might be due to their association with the space as a social arena, as well as the architectural scale of the buildings. Edges are demonstrated by the drawing of the Chao Phraya River and canals. All the elements on this first group of mental maps are believed to contain three components of the city's image: identity, structure and meaning. The department stores and other buildings and features are selected for inclusion in the mental images due to their appearance, something that distinguishes them from their surroundings; that is, they have an identity. The selected intersections can be spatially related to other buildings and people; representing structure. Also, people will understand and experience emotions and feelings about the temples drawn; representing meaning.
These five elements are the result of an extracted reality of the physical environment in which the students regularly employ signs, symbols and words to explain their abstract thoughts. Figure 2 shows one sample of a mental image which corresponds to Lynch's concept. This type of representation is commonly used and has been well examined. The other group of images differs from the first as it does not rely heavily on sketched maps or plans of the area. The seven drawings in this group differ from one other. Two show cross-sections with path directions, while one of these has a plan accompanying a cross-section (Fig. 3) . Both depict some elements of the city on the cross-section drawings, such as nodes and edges, in order to facilitate travel. Another four drawings use a diagram technique, but differ in their details. One diagram has a flowchart, with information boxes telling the traveler how to go, step by step, to the Bus Station (Fig. 4) . This diagram employs a lot of language to explain landmarks, nodes, edges and paths, similar to a mental map, together with extensive detail along the route. This map resembles how we talk to friends, rather than how we would draw a map for them; however, the need for a diagram accounts for its picture-like sense. The other three diagrams are a combination of cartoon drawings, symbols, signs and language using Lynch's elements of a city (consisting of nodes, landmarks and paths), along with stepwise instructions on how to reach the destination (Fig. 5 ). The last drawing is a mix of a mental map and a diagram (Fig. 6 ) and the mental map describes several modes of transportation a traveler should use, in the correct order and explained in the diagram, to get to the Bus Station. Its elements include nodes, landmarks, edges and paths. However, the directions given are too complicated and therefore not practical. Table 1 presents two types of representation, subgroups and their elements. These last seven drawings suggest that although the form of mental representation does not directly correspond to Lynch, the basic concept of a city's image is still applied to the students' interpretation of their perceived environment. For instance, the lines in the diagrams are analogous to paths in the mental maps, and the cartoons, symbols, signs and words about the places are equivalent to nodes and landmarks. The descriptions in the boxes exhibit meanings and structures of the city's image, and the identity component is shown as the elements selected to compose the diagrams.
For both groups of representations, the spatial factor of the images is the key differentiation between them. The first group takes the drawing of an area or map as its major presentation; whereas the second group employs maps less as a means of representation. Nonetheless, both groups present abstractions of the literal entity, those that the students employ to express the environment as known to them.
In addition, the variety of mental representations used by the students supports the view that young people apply abstract thinking, which is unlimited in its alternatives, outcomes and hypotheses, but at the same time logical and systematical. This out-of-the-box thinking applies creativity to many facets, and the information gleaned may imply that the design and planning of space by young people can be boundless in terms of concepts, because young people are likely to utilize their abstract thinking to interpret the environment. The high level of abstraction employed by the youths allows them to understand the numerous possibilities available in terms of space design.
Moreover, it can be speculated that the mental images display the relationship between the students and the parts of the city that adhere to them. The elements of the city mentioned in the mental representations may infer the associations the students have with such elements, either through physical or mental attachment. For example, department stores were selected by all the students, so it may be conjectured that these places are familiar to the students, since they are meeting places. Furthermore, the clear mental representations given by the students may signal their legibility of the city, as Lynch suggested.
Conclusion
This study examined the images of a part of the western Bangkok Metropolitan Area, as perceived by a small number of young people; that is, twenty-one architecture students from Silpakorn University. The outcomes are not meant to help draw any specific conclusions, but to help explore some possibilities in terms of the abstract thinking of a group of young people in Bangkok that may be employed to explain their mental images of the city to other people. The information obtained may be useful in helping to understand how young people perceive their urban environment, their relationships with the city's elements, and the types of mental representation they create. This paper has applied Lynch's concept of a city's image to describe the urban area known to the students, and to explain the mental representations that include less spatial information than a mental map usually contains. Piaget's theory of cognitive development is inferred regarding the high level of abstraction that the students apply to a variety of mental representations. Indeed, further investigation is needed in terms of studying young people and their relationship with and perception of the physical environment around them.
